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of fabri‘cating 5 a conposite organic menbranous substance whic fconprl
spray-coating a reticulate or bar-like material with a solvent- reebStance
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conposite organi ¢ menbranous substance is made up of 15 not |less than two

' | Iliary materials as a
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auxiliary materials as a reinforcement, etc. The composite
organic membranous substance has heretofore been in use broadly
as a reinforced resin membrane. For example, a glass
fiber-reinforced organic membrane and an organic membrane
20 carrying a reinforcing lining are so far available.

The known production technology for a glass fiber-
reinforced organic membrane includes a reactive injection
molding method in which a reactive resin composition containing _
glass filaments compounded therein in advance is cast in a mold

25 (R-RIM process) and a reactive injection molding method in which
a glass cloth or mat is sé't in a mold in advance and a reactive
resin composition is then poured into the mold (S-RIM process}).

In the R-RIM process, glass filaments are oriented in the
direction of flow of the resin being inje¢tion-molded so that

30 a sufficient strength can be obtained in the direction of

' orientation of glass filaments but virtually no reinforcing
effect can be expected in the direction perpendicular to the
direction of orientation of glass filaments. In the S~-RIM
process, there occurs no local variation in the distribution

35 of strength owing to orientation of the reinforcement so that



a uniformdistribution of strength can be attai ned bu20 Dhtamberaddéss
requires a large-sized injection nolding machi ne/metal nold. Both of these
processes are intended for nmass production 5 of the sane itemusing a nore
or less large equipnent/netal nold and are quite unsuited for
multiple-jtem small-lot production. Mr®over, there is alimt to the
size of product that can be produced so that |arge-scale products cannot
be fabricated. For the fabricatjon of an organic nmenbrane lined with a |0
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The conventional lining method comprises impregnating a
reinforcing liner material with a resin capable of forming a
20 resin membrane lined with the reinforcement. 1In this method,
the_resin for use must be of low viscosity for efficient
impregnation. However, low-viscosity resins naturally have
the drawback of poor film-forming properties. Therefore,
there has been the technical problem to be solved for
25 ;econ_ciling the conflicting requirements, namely low viscosity
and good film-forming properties. The general approach toward
solving the above problem has been to adjust the resin viscosity
by formulating a low molecular weight monomer in the resin
compo;ition or adding an organic solvent and carry out a series
30 of four steps, namely i)} application of a resin composition,
ii) superimposition of a reinforcing liner on the resin, iii)
-impregnation of the liner with the resin composition and iv)
final coating with the resin composition. 1In this process, the
use of volatile components and an organic solvent is

35 ir_ndispensable but these substances are hazardous to health and



environment. As an additional disadvantage, this procZsBecemvr|2084 a | arge
nunber of steps as nentioned above. Mreover, the conventional |ining
technol ogy can hardly be applied to a high-viscosity resin conposition. 5
The problemw th the prior art, which is encountered in its application to
concrete structures, for instance, is the3 fact that such a
liner-reinforced resin nenbrane suffers a marked | oss of adhesion to
concrete in the presence of noisture. Therefore, in the covering of a
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above- nent i ohed %veb%teW%faoPélmﬁhl @Jndmtcm?ct)caayer et weeireehed f or
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thg condition of dew condensation, a primer, if ever applied,
does not insure a sufficient adhesion between the concrete and
the resin coating.

20 Of course, the above problems arise not only in applying
tlie conveption‘al lining technology but also in using a corrosion
protection system in which a polyurea resin is directly sprayed
against the concrete surface. )

The foregoing is a serious drawback in fhe surface

25 treatment of concrete in the field. For example, it is quite

' time-consuming and costly to dry the concrete surface well by
means of a heater having a blower means, apply an undercoat,
and carry out the above-mentioned four steps. Therefore, this
method cannot be selected for repair projects with

30 comparatively short contact terms, for example in the repair
work on a sewage system for which the flow of water may be
arrested only for a few hours a day. Moreover, it is not rare
that insufficient drying xesults in the blistering, swelling

or exfoliation of the applied membranous substance.
35



SUVMARY OF THE | NVENTI ON Acconpl i shed to overcone the2@&bevamiperddti0éns, the
prresent invention has for its object to provide a novel nethod of
fabricating a conmposite organi ¢ nenbranous substance using a 5 reticulate
“or bar-like material and a solvent-free two- conponent type curable resin
and a nethod of preventing corrosion of goncrete substrates w t hout
causi ng defects such as blistering, swell'ing and exfoliation even when the
concrete surface is noist and can be carried through in a short period 10

of time. Afirst aspect of the ntion relates to a nethod of
fabricating a composite or_ganl %@%@Fa%%ﬂf%@gtﬂ&ﬁ;@b’conprl sing a
menbr anous or gani ¢ Aeeinplisded tevivericame Tie babvki asomdmey i ahe\ﬁl*e%i%nt
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conposite or ar%%c manbrygjnous Subst ance o alegeIE c;saf’r}‘écgl PRSUREE D
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present invention further relates Po a Fet
concretelov\hlcbq'ntc‘&}?prl ses fixing a reticulate or bar-like material in
position on a concPefitst saapkeic of dhel m‘eaentngtventkml velatesffoe@ n@bhddvefconponent

cur abl e resi N RVRLt |d o b&l’g ac}r %\H]\R}%éﬁ? Lr%&e %\%!ﬁ Pémtéumg%é:g%go?gnt

-col lision-m xing sp ay coati ng,
théreby form "Wé}ram@rgaﬁmeemandwrba@.@te@rbalr-rlp@snatenalhl ck menbranous

or 82n|5 C resin conprimgidly cbmgraaels RAGLiAL 82b01vaR BESL | Alo-20 2858 Ter
15 curable resin on a reticulate or bar—like material in a sheet
form by two-component collision-mixing spray coating, and
allowing the resin to cure :
and to thereby form a membranogs organic resin integral with
said reticulate or bar-like material.

20

{

A second aspect of the present invention relates to a composite
organic membranous substance obtained by said method.
in accordance with one embodiment, by fixing a reticulate or bar-like
. material on a substrate surface in advance, a composite organic membranous
o substance can then be formed on said surface.

A third aspect of the present invention further relates to a method for
corrosion-inhibition of concrete.

which comprises fixing a reticulate or bar—like material
in position on a concrete surface and coating a solvent-free
3¢ two-component curable resin over said reticulate or bar-like
material by two-component colllslon-mlx:mg spray coatlng, and
allowing the resin to cure and
- to thereby form, over said concrete surface, a composite thick
membranous organic resin comprising at least part of said
35 material.



The inventors of the present invention found that whep) Dacérabér-2ogai ng

sol vent-free two-conponent curable resinis directly sprayed against a
reticulate material or a bar-like material disposed on a plane, the
interstitial spaces of the 5 material are conpletely filled up with said
resin and, in addition, not only the coat®ed side of the reticulate or
bar-like material but also the reverse side thereof is sinultaneously
covered. The presegEPinvention has been devel oped on the basis of the
above finding. 10 R TTESERTSTPENE b AFES PRAWING Htiign foshdwshathetrat i ¢

secti onal eIeaafa@hscm#indusolxmnmaﬁﬁe&-@mga&bmpaﬁgbﬁaB@Hébﬁ@bﬁ&ﬁﬂP%%
according to gheect AQ0 present invention i.s_now described in
dotai I DeTa DEE SRR RtEAdRd AReatffc] RVENTI TN G i (REFaeRoaZ ot Hafbrides i ng
a conposite ofganftel mhessdusnsamRiatre e dndiengtioinhespaesenit the

i nvention,5 a m20esidl ente facap lewe1gorpanet uFu&g@ﬂ,esgﬁifbgﬁl appl i qql in a
sheet formto [.cu r. 1. near terja t wo- conponent r ) _
col Ii si on- ni x?&ﬁ%{ﬁér% h%%g)tnﬁ'ﬁg‘g%n ogitggvﬁe]tflet 8t Fheer ety ipte aehesy lgikee a
menbr anous sUBRtHREE R¥topdsoTHee retvantscatse deatbeirab £ nbntd ionad aakove 1S not

25 particul ardyvemst.r i the ik dnd AR il hashans, g tion, but can
be suitably gg#qﬁhggb%%%o%ghg? to the intended app%ygggg%%%%dggﬁPafﬁﬁ t he
raw material, fof instance, Tt flay be selected from among nesh screens of
iron, aldfinum stainless steel and other netals; reticulate materials of

i norgani c 30 fibers such @R]@pmsfdmrf,mﬁawomlgi BE{MIﬁ c.; reticulate
material s of organig fi?eég?such as aramd fiber; reticulate materials of
r

various other synthéfic W STRFPAI D oI8RETRIEl eArgrEdenspofythay| ene,
pol yester, eteompogider ergeniateentancwd ssufstaidealscedi-dial 8t epbal s such
as plant fibearsent3anetc. The shape may be any arbitrary planar one or any

arbitrary_20 Decenbﬁr 2004 6 curved one. Wth regard to construction, a
construcﬁ?on such The present invention is now described in detail.

DETAILED DESCRIPTION OF THE .INVENTION
In the method of fabricating a composite organic
membranous substance according to the present invention, a
20 solvent-free two-component curable resin is applied in a sheet
form to a reticulate or linear material by two—componént
collision-mixing spray coating and allowed to cure and to
thereby give a membranous substance as one.
The reticulate material mentioned above is not
25 particularly restricted in raw material, shape or construction
but can be suitably selected according to the intended -
application. Regarding the raw material, for instance, it may
beselectedfromamongneshscreensofiion,aluminum,stainless
steel and other metals; reticulate materials of inorganic
30 fibers such as glass fiber, carbon fiber, etc.; reticulate
materials of.organic fibers such as aramid fiber; reticulate
materials of various other synthetic resins such as polyvinyl
chloride, polyethylene, polyester, etc.; and reticulate
materials of various natural materials such as plant fibers,

35 etc. The shape may be any arbitrary planar one or any arbitrary



that a fiber or a wre is used to weave a reticul ate pabkesmber 204
construction such that a plurality of wires or bars are arranged in a grid
form and bonded at points of intersection 5 where necessary, a construction
such that a sheet material is nade notched in multiple positions in
paral l el and stretched into a grid form®a construction such that a
synthetic resin or the like is nolded in a grid form and a construction
such that a sheet, materi punched in.a grid formnmay be nentioned 10
as exanpl es. THE S BP&t | “@i%’r r?ﬁérHaFoqu{@tr?altCéﬂpalr asconsitiuotednabogke  nay
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reticul ate r e.material, |s e elt

25 conpl et el gﬁ%ﬁ At %{éeégéna%%érﬁéq hinGhed; Jc‘hlaa?]él%lfoﬁg'rmw ke mﬁfdiléme&l i's
served a¥ a 8®rexammkesmpmdes shown in Fig. 1 (b) and (c) wherein the resin
to be applied pener}[@bﬁﬁr&hi QJTEH@ba'feiliﬁé nPJtérg{taﬁrfé %nﬁln%llo?gélc S the

mat eri al and rudes | ocal x:{ﬁ‘ron the reverse si °V&€o t hat

the material™ Ugg,dt P¥I PLERFIRAMRIRE Rhanenbddekapympheriakiis natd t he
node il ustl?%lt*édculﬁﬂyg rejst(rd):mmrtncahebéeg;m@mfo@m i e bot h
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In the present invention, the mode of integrating the
resin with the reticulate or bar-like material is not
particularly restricted but includes various modes. For

20 example, there is the mode illustrated in Fig. 1(a) wherein the
resin to be applied penetrates through the meshes or
interstitial spaces of the reticulate material and protrudes
some distance on the reverse side of the coated reticulate
material so that the material is embedded either partially or

25 completely in the resin-and, thus, reticulate or bar—1ike
material is served as a éore, the modes shown in Fig. 1(b) and
{c) whereln the resin to be applied penetrates through the
meshes or interstitial spaces of the material and protrudes
locally on the reverse side of the material so that the material

30 is partially surrounded and embedded by the resin, and the mode
illustrated in Fig. 1{(d) wherein the resin is applied from both
sides of the reticulate or bar-like material to thereby embed
a part of or all of the material so that the material is served
as a core.

35 The mesh size of said reticulate material and the



particularly restricted if only they are suited for tiepDebimisdr 2008 the

I nvention. Cenerally, however, it is good practice to pay attention to
spray coating conditions and characteristics 5 of the resin, for exanple
the application viscosity of resin, and select the nesh size or spaces so
that, when the resin is spray-coated on the reticulate or bar-like
material taken the formof a sheet formand, at the sane tinme, is
integrated with the reticulate or bar-like material. In the case of a 10
reticul ate maPERFaLitial Frasemcel 3avd hesh lsikee mas epiel eaabl yot not greater

than 10 mm bartitually tbsh:hetaenerabiy easy 4% ohormuaihLRhatghiunt ed
continuous mpEbrane. There is % $ gcul ar 1over
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a support fog A PPt UG Yr rhangement solvent-free
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spray- coat i ngariGendr=al Ilbwesugmmatceﬁpﬂﬁétxh@éh-f@s'}’z&(?:l’fp S99 Qe@wlg?gponent
and a curing,agent ; aQ oenelrrll V\:hltcl‘tl: are % In spray coating to
initiat e a curing % 8kc 858 Ca ShPdf %‘F?‘é%s & nﬁ%l]ﬁ’brﬂ]d’@nﬁ‘ﬁ@ésahn

i socyandf Wﬁntb%%u%@f &hsohsedrifne iateboa tpohwdlth3the nepbpensus B) .
The nmenbr alnmaengﬁme@lﬁe%ﬂ&meemeeagrbgpg&@%%eﬁpféf@a%f QpLained by
usi ng a po yseﬁrp Ehéa’é a%aieas(%: ng}C:) e reggn It{alysprotrude into the meshes

or interstitial spaces. The more preferred mesh size of
reticulate material or interstitial spaces of the bar-like

e of

20 material are 1 to 5 mm and the still more preferred range is
3 to 5 mm. .

Preferably, said reticulate or bar-like material is
capable of maintaining its structuré and arrangement so that
the resin can be applied in a sheet form. Therefore, where

25 necessary, thematerial may be attached to a support or provided
with such a support for-mainfaining its structure or
arrangement.

The solvent-free two-component curable resin mentioned
above is not particularly restricted .if only it may form a

30 membranous organic resin on spray—coating. Generally, such a
composition may comprise a main component and a curing agent
component which are to be admixed in spray coating to initiate
a curing reaction, and a preferred composition comprises an
isocyanate component (A} and a polyamine and/or polyol

35 component (B). The membranous organic resin which can be



a polyurea resin. The nmenbranous organic resin which gapebembebdgayned by
using a polyol as said conponent (B) conprises a polyurethane resin. On

t he ot her hand, when the conponent (B) 5 is a mxture of a polyanm ne and a
pol yol, the resulting nmenbranous organic resin conprises a

pol yur et hane/ pol yurea resin nenbrane. Th& isocyanate conponent (A) as
ment i oned above includes organic polyisocyanates, isocyanate prepolyners,
and m xtures 10 thereof. The organic polyisocyanates as nmentioned above
are not par taRE@igedybY ezt ina edobyemibmy dre skridwnoppbyésocyanabasrisdsh  as

aromati c pol W sRayarakesesthi P i | y SO on., |5. The
Dol o Bty 3 i ﬁe%gﬁg\%g%a?]g&%{g%c Srgé?%lﬁlcﬁﬁéfzhyc?as??i ct ed

aromatic pol¥ﬁ)%gé%ga£es as nentiqne

but include carBodr nmde bl 13 &8 Y% q8FdS At PresiReRaan®)decrsptyasate or
its partial podpoirgiibane xafint.ol Qherte ditheacyandt @hed, 6hé AotipeRent (B).

di i socyangt e i saBdm@xt{FXt £ €5 thY idde) g na ol Lectively referred to
as TDI); 20 di Q%%n | met hane-i,éﬁ%hitli socyng,in%t %)%(elﬁ{ggéi %g?t 5?5%%“%% ivel y
referred to 8§ F%?uﬁo?§ﬂ%ﬁh®l%ﬁﬁ%ﬂnﬂ?ﬁﬁﬁéﬁfﬁ BoPyilgBEghharne/pokyndrashei r
car bodi i m de¥resinbuembrameli fi cati on products. The aliphatic polyi socyanates
as mentioned abovergy § St anRRLd |y restricted. but incl ude

di cycl ohexyl net hage 2574, §1"afldi I soc é_ﬁ{aet%, (gz(?&%%%ﬁﬁoﬁ?? ég’é’gv’srfaﬁ%l,udes
hexamet hyl en8L98NS RAIFIZOEY R E RS g chfath naHeyPreeo ety andte xtures

I socyanut@t etdhepdofi cati on products or carbodiimde- nodification products

of said diisocyan , ers. The_ jsocyanate prepol yners as

ment i oned above iﬁ@ﬁ%éﬁﬁﬁgggbg%?VéFO%Y%ﬁ%#?%é%%"ﬁﬁF&PHSSI%gﬁveﬁ@%%FKHQ sone

of the isochakbteulpokpsephranted duti vaydeyksoay podtesosyahatss | hese

menti oned abgy & rdMalth capHDY V& o FRH s ,aa@§ﬁﬁgﬁi@;$ﬁf %'q_b o%gagglele%ran%eioght of
e&'a oV eN3B5

200 to 8000. Jhe | socyanate prepol yner as nentio can
obt ai ned by ﬂeating any of said organic polyisocyanates in the 20 Decenber
2004 9 p¥esence ofThe pobystiameryitidayegernt egass aientd dre BOLErE Arsaver al

particularly restricted but include carbodiimide-modified

liquiddiphenylmethanediisocyanatecn:itspartialprepolymer;
2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, and a
mixture thereof (hereinafter collectively referred to as TDI);

20 diphénylmethane—4,4'udiisocyanate (hereinafter collectively
referred to as MDI), polymethylene-polyphenyl polyisocyanate;
and their carbodiimide- or buret-modification products.

The aliphatic polyisocyanates as mentioned above are not
particularly restricted but include dicyclohexylmethane-

25 4,4'-diisocyanate, isopborone diisocyanate, hexamethylene
diisocyanate, hydrogenated xylylene diisocyanate,
isocyanurated-modification products or carbodiimide-
modification products of said diisocyanates, among others.

The isocyanate prepolymers as mentioned above include
3¢ partial prepolymers obtainable by reacting some of the
isocyanate groups in an organic polyisocyanate, such as these
mentionedabove,withaapolyolhavingaanumberaveragemolecular
weight of 200 to 8000. )
The isocyanate prepolymer as mentioned above can be
35 obtained by heating any of said organic polyisocyanates in the



hours to cause at |east some of the isocyanate groups20 Det&albdr 2004t h the
pol yol . The polyol as nentioned above is not particularly restricted but

i ncl udes such polyols as ethylene 5 glycol, propylene glycol, diethylene
glycol, triethylene glycol, dipropylene glycol, trinethylene glycol, 1, 3-
but anediol, 1, 4--butanediol, 1, 5-pentanediol, 1, 2-hexyl glycol,

1, 10- decanedi ol , 1, 2-cycl ohexanediol, glycerol, 1,2,6-- hexanetriol,

1,1, 1-trimethyl ol ethane, 1,1,1 10 trinethyl ol propane, etc.; and

pol yet her - pol pe¢gers@apfabpel yapemdaotdi 1t osgaoby et 7@ticosn of £8Pl ric

al cohol , e.g.hopestreEYhBE 11011, 20t I oxi des, e.g. ethylene
oxi de, propyl eggh Oéihde- but.yl éﬁg\ygxipﬁlg?e?gttglgﬁélg?%%?aa F SAOFBP tP HEAGKe.
I'n the present IAVEHT iFHYdai dBSI Hotydhsan Mrittsanest atovweeiighnoof |
preferably, 200rtEo@G00 yandstabreegnefteiabllydeb0icH 9ca990s T8 AUl S
can be used &0 a Ihabl g. m xture. .The pol yam ne which can
be used as SZ? cggp%ﬁé%?l%%f ?EQEng gé??%gé?%?l%lxﬁﬁﬁwiQ%%ﬁ?qﬁkﬁﬁein t he
practice of tfie PreséiProPylenRfeAlyenl, | trincthwlenalyledal ude 3a i xture of
a po: yo?yal kwmq@mm,%u@amﬁm Eﬁ-”#‘ip}’@ﬁﬁs{r@&ilitoilg ] %rﬂ'hél&l P}c&a,": ng
no el ectron-w up09_ ropatic. nucleus and having-~ an al ky
) d%ﬂaﬂngBQ, 1fEa%pg%g%%ﬁ%ﬁﬁééﬁ%ﬁng%ﬁ?eFﬁ@’p&s?tﬁﬁn adj acent

substituent group of not nore [
to the aninoqﬁ?ﬁﬂﬁ§Fl?§fe%cFu%f?él%¢thxﬂQk#ﬂhﬁnﬁﬁ i1e,1.fler instance. The

inber ave! agh LAt B Vel OTL o 200 O 00N takd doAtar KEAY AP  cast

nunber. aver age, nolegul ar ht of 200. to

. vty i
two aliphatic IIyaboung,gnﬁﬁgy?%F%ﬁﬁﬁf?ﬂﬁoqﬂﬁ YR YOSieh adcebaboundgcan be
obt ai ned, foPe3ackHAPrétey, rebich i one tdre nerarienploxividsoxpl. ggr oURS1 Sfie @
pol yoxyal kyl| eredeolprdpyianengx de| BaSH1LRE JWHOXY e gl0Ups Wi th a nia in
t he presencetgf:ﬁ%h drga ation-d%hyd?ogenatloﬁf(xaéhh r%ﬁﬂﬁﬁ%ﬁﬁ /or
tenperature and ]EJ% p BTCIPRE pBMgBRYark Aol Yahtae ta)easlar
ment i onedS abyedgh85of natnsdiesegidlyy02PPr opyseno diraly ReseSpebrasad el afpme
0-2000 20 De@@ﬂik%o.ZOQﬁeéercﬁi"Mss E8h k?@%%'e%l tleéth gl%rr?ecglrsa{s grglPiGtable
equi val ent ca.1000);

mixture! .

The polyamine which can be used as said component (B) is

not particularly restricted but, in the practice of the present
20 invention, it is p;eferablé to use a mixture of a

polyogyalkylene—polyamine (a) and an active aromatic diamine

(b) having no electron-withdrawing group on the aromatic

nucleus and having an alkyl substituent group of not more than

5 carbon atoms in the position adjacent to the amino groups,
25 exclusive of toluenediamine, for instance.

The polyoxyalkylene-polyamine (a) méy for example be a
cgmpound having a number average molecular weight of 200. to
10000 and containing at least two aliphatically bound.amino
groups per molecule. Such a compound can be obtained, for

30 example by reacting the terminal hydroxyl groups of a
polyoxyalkylene polyol having at least two hydroxyl groups with
ammonia in the presence of a hydrogenation-dehydrogenation
catalyst at high temperature and high pressure.

The polyoxyalkylene-polyamine {a) as mentioned above

35 includes polyoxypropylenediamines such as Jeffamine D-2000



Pol yokypr opyl enetri am nes such as Tecslim TR- 5050 (Hupt seeamb&izmoual ity
Chem cal s; am ne equivalent ca 1930), Jeffam ne T-403 (Huntsnman Speciality
Chem cal s; am ne equivalent ca 160) 5 and so on. Mbodified pol yoxyal kyl ene
pol yam nes such that at |east sonme of the primary am no groups in any of
sai d pol yoxyal kyl ene pol yam nes (a) haveldbeen converted to secondary am no
groups by Mchael addition reaction with an unsaturated hydrocarbon 10
compound of the general fornula: CH2=C (R) -Y (wherein R represents
hydrogen or nEtunfismayt Spprésénty @hemetals s ommind helf AW Q4P) 089k ;al so
be used with ' L ect - Wi oy ro ;N ot

PR AG0py1ERE . 21 61 ROD MALIALAMAC AROYR Lol MOL o chani que.

; opyl
particul arl y515 r.estri cged but 1 ncl udes an ester

a cyano resi-qiE % EEbSPPRUERYS or 2BHRY IR sh tariad 8 9363, dde ffamisal f oni ¢

aci d resi due Tarid3a (St owic Spetenll egidtmi caATeNdan M RES 1 vEDEL HNSAL Bp At ed
hydr ocar ben gmeuURcagnenti oned above is 20 not particularly restricted but

I ncl udes -esters 0& acrgl Ic acid, such as n-butyl acrylate, isobutyl
acrylatr, t-butyl HEFyFLe@d Polyyaikydepe melyrmines mpidly|thadr ykateast auryl
201 o SUSh apeobHb i merhacr aha Ty s L a2 REpB1IeRl e IEHIER VI €
acid, such agRut 8 I.sobu met hacryl ate, "257t - y

met hacr yl at eijogyeifd%%ﬁggé)l _%%e‘%lehg’g%% a ]é“,reﬁ%?ﬂytro Sr?éi‘%é’@ﬂ’l gleno| greyps

met hacr y| at e PYsHaghiysl rﬂé%’r’rééoﬂ &eectippopith et hmsaghabeedehgdiocarbon

acryl oni 10i | epmpotyd adt dgtie NjMeral RiAyhacr yl am de; ethyl vinyl sulfone;
met hyl  vi nyl sul fo(lfﬁt:%,(R?t_ yl vinylsul fonate, and so on. 30 The

above- nenti oned acti®€ ‘arofmatic diam ne (b) having no el ectron-w thdraw ng

group on the (gherain R metmeerdwd hlavigeg an abkyl]l substépsentingy gp of not
nore than 5 eas80RolWIEhd iR YRESHY | 80, adj acent Lo the, am no aroup,
exclusi ve of tol ygnedi.am.ne, includes such specltid go‘ﬁb%ﬁrﬁfgv 23 35
di met hyl - 2, 4- di ami HEb&NF&TE ONT WA EAPERHINI 29 ROWP a¥ri o ety arret iz 1Bedgmber
2004 11 35 3restmididd Putindladenchersene, rdsidudl ef Rubode Sssidue, a
. cyano residue, a substituted or unsubstituted amide residue,
a sulfonic acid residue and a sulfonic ester residue, among
others.
The unsaturated hydrocarbon group as mentioned above is
20 notparticularlyrestrictedbutincludesestersofacrylicacid,
-such as n~butyl acrylate, isobutyl acrylate, t-butyl acrylate,
-2-ethylhexyl acrylate, methyl acrylate, lauryl acrylate,
stearyl acrylate, propyl acrylate, etc.; esters of methacrylic
acid, such as n-butyl methacrylate, isobutyl methacrylate,
25 t-butyl methacrylate, 2-ethylhexyl methacrylate, methyl
' methacrylate, lauryl methacrylate, stearyl methacrylate,
pPropyl methacrylate, etc.; acrylonitrile; acrylamide; N,N'-
dimethylacrylamide; ethyl vinyl sulfone; methyl
vinylsulfonate, ethyl vinylsulfonate, and so on.
30 The above-mentioned active aromatic diamine (b) having
no electron-withdrawing group on the aromatic nucleus and
having an alkyl substituent group of not more than 5 carbon atoms
in the position adjacent to the amino group, exclusive of
toluenediamine, includes such specific compounds as 1, 3-
35 dimethyl~2,4—diaminobenzene,1,3—diethyl—2,4—diaminobenzene,



i am nobenzene, 1, 4-diisopropyl -2, 5-di am nobenzene, 12@becember 2004
g:gzlyF-Z,S-dianinobenzeng, E,3,5--triethy|-2,4- di am nobenzene, 1,3,
5-trriethyl--2, 6-dianinobenzene,b1,3,5 5 tripr-opyl -2, 6-di am nobenzene,

- -3,5-di ethyl -2,4- di am nobenzene,
i-ggtﬂzl-?é,S-dietKyl-2,6-diahinobenzene,llanpng others. These conpounds
can be used each alone or in a suitable conmbination. It is also possible
to use nodified polyam nes such that 10 at |east sone of the prinmary am no
groups in saitr AcdiveE tloati-diagiiavbregenb) havi-dgenbyBHECS+ On-wi t hdr awi ng -

group on the dﬁrﬁf&tbeﬁuz@h@' eqs 4aaq1@a}5keg¥llgg &%@ﬁtg@gﬁﬁuent grgupggg "

th 0S|
ggtu ursr?\r/: of ac?ltf%u %O r’r@mlﬁg E"GEBR- c&n@e?t“éﬁl‘?"éh}ﬂé‘%e%ondary ami no
groups by M ccﬁa%‘ilf&dmntzﬁ@n,r éadt Pohrnethysa? d6— @I@rﬁirﬂtﬁlﬁérﬁi&r@dﬁo%ﬁ@mn

conpound. sRefteﬁrpImg;yuazt @edgghyggbggzg% Sfu,ge dl( %y} E 4z bl endi ng

t of the .oxyal kyl ene_ pol ive c di am ne
Eg)l ﬁaw ng no ce'l:\rry °¥) éf‘?hd?‘ ﬁb% 'E)‘Wh'?er %Td)‘rmftmmblmglegas and

havi ng an al I@ﬂo%btbﬁraenﬂh@reoupmbundb @ bd hved e@adhboToRd YIB 5ipn,t he

C , . . OITE | 15
osi tion adj acgiiap1ko Jﬂg g1 pon group, exclusive of toluenediamne, is
ltoo 100 vvei'lght ptz‘ialgD c CB 1ﬁ relative to 100 weight parts of (a). If the

Eg £ gyt ihes 2matenbaanous
f | ati ng anount ~&f S(B Pspcl’%%%bjf%z}’r? 458\ dyHiigshped yamihes &
o(r)(i:]glrju o ﬁ-@gl @ twl ¢d stbeone byf Mprmdrﬁeimm@d@ﬁﬁp@ln%ﬂch%t xFl@aPSﬁxéQ{gance

bst ance poor dependi ng o
aual iy, of, LS fsBaicly TAREATPUR, SHDRLACE Il b oot Cepend i
exceeded, t hBTORBHBF AL WS Gadi baVé%iJ rewialllkyBesvbsyitaent antbupyr bEt hst SO
that 30 the mb@ducﬁamﬁﬁbéﬂm@:usamz%at”@ﬁi \Aértgtot sdplgggy{ &egﬁgd&{r}%%? on
f ran I,S 0
ﬁ:ﬁz ;I'Eg gg ?/8 {)fogﬁéégslldl cg%poﬁ?elrﬁ nesh ard ngot 6§fat Pearatryversed it ed.
For the Pur pBSECBAAED A0 AgUPS Hey Miybiaed| agdbpeei i s i dnh@ i BRIEYANOUS

or gani ¢ resi ﬁnsatuﬁétéd)\wryﬂ}io%%lﬂba{n ‘tﬁ%'xrgalahng()l yol (a nunber average

2,to 1000) .and, f or. the main
gghggﬁgﬁ: g? Eﬁgeg?%&ﬁgg%% %2 polyamlne for ggld component (B}, the

blendlng ratio of the polyoxyalkylene polyamine (a) to the
active aromatic diamine (b) having no electron-withdrawing
20 group on the aromatic nucleus and having an alkyl substituent
group of not more than 5 carbon atoms in the position adjacent
to the amino group, exclusive of toluenediamine, is 15 to 100
weight parts of (b) relative to 100 weight parts of (a). If
the formulating amount of {b) is less than 15 weight parts, the
25 membranous organic resin will be very soft and semi-adhesive
so that the performance quality of the product membranous
substance will be poor depending on uses. On the other hand,
if the upper limit of 100 weight parts is exceeded, the
nembranous organic resin will be very hard and brittle so that
30 the product membranous substance may not be useful depending
on uses. The more preferred range is 20 to 40 weight parts.
On the other hand, the polyol for said component (B) is
not particularly restricted. For the purpose of controlling
the physical properties of the membranous organic resin, a
35 léw-molecularnweight polyocl (a number average molecular



resin | ayer, a high-nol ecul ar-wei ght polyol (a nunber2@apet&geer 2004 ecul ar
wei ght: 1000 to about 10000) can be used. The | ow nol ecul ar-wei ght pol yol
menti oned above may be 5 those polyols, anong the pol yols nentioned above
for the production of isocyanate prepol yners, which have nol ecul ar

wei ghts within the above-nentioned range.1Zn the other hand, the

hi gh- nol ecul ar-wei ght pol yol is preferably a polyether pol yol or a

pol yester polyol. The polyether polyol includes 10 the conpounds nentioned

above as exarptiasit:Thé polyEsteandpofyoltmsnaentdRsheaiove tnelydes ; o
various ' pol wesdief 1R9Ly0l$ hl‘ﬁgx-%l%@:ﬂl e_ %Qg %Cllb)(yosl ellirn_(le t:.l grsrel]):gtg\é/een

an aliphatic | basi C aci an _ali1phatic
pol ycapr ol acf%ﬂ@ “é&FyHF%ghéucFlo%l 9@5@%@‘1%01%@ igryl Ude usedse. obt ai nabl e

b?/ 1i‘3 rgact &g a ﬁhbyhvd*mclad:@wﬁlwﬁi@t @o%l%hyﬂneﬂﬁlehaf&%ov@ g@%‘ goe
gl yco et e ut apedi et er  pol yol
(hydroxye'tjhyl ) Ot%e%r g%%%ﬁg%ét ;[mén?y%%? PY(H’? r‘}]é“{) i S5t Gharg, tor the
pent aer yt hr i £3°du5Hd R ﬁfx%ﬁ@@%%@?%o@mpwm@,pmm bexyl nolacitar

particul arl y veightarbbulylh cHachBoe-AEn8NoRSYH SFarif | Vahi Ms tof&fl@iolfla guch as
succinic acid eghgggrhgle gr @dlﬁﬁg aqhg di ret’hyl esters o Act ds
ment i oned j ust aC|c acl cpldjhﬁﬁ§ﬁPFé€}Y a polyether
tetrachl or opﬁPH&P#cor@iﬁﬁﬁlr}fQﬁ:eIdlpmlMI The gpiityeetHeat @oandlt heclhdes It

i s al so 1p0sshbl eokpotis@s PREYESSRES MUED LARNR, QQEa'“ﬁﬁagyl, E%”Er'z'”g
25 cyclic es§8F§°§Céone§“P%§&£5a 8ﬁg rglﬁcéone rn the

pol yol . The ent ntPEUREBP &aTdus @@Hfﬁﬁﬁ‘é?ﬁgm]smb

i socyanat e cBhpehepan (Kg EmmﬁunﬂdiqyﬂghannaacaﬁdhObeﬁQbéﬁlanc&m&gugﬁgc(E$
accor di ng todibgspe %S:@Eltadd“é{ﬁ%tl'l%a@)‘: éﬂ?c%cﬁeés %gﬁont al gyg%érgclé]ta}c&%

conponent . For X necessar conven
flane retar d%ﬁi‘yofﬁ | Zﬁ” \Ms] P?E%F PO%%%? |Jffg31a1§’@nﬂlh&ﬁé obheinahibe |Hyary
agents cHn beee@rlpilmglem ponmr@dm raicxw:lasmﬁe&h gaNe bR ﬂéxﬁ@%i%cﬁdded to said
comporent, (Argpy sumanesh (B i bl B, BHEct c SLATSRISSY
resin is spr%. ¥§Eﬁ§£jﬁ&%y01 bls(hydroxyethyl) terephthalate, glycerol
trlmethylolpropane, pentaerythritol, and a mixture thereof,
with a polycarboxylic aéid, particularly a dicarboxylic acid
20 or an ester derivative thereof, such as succinic acid., glutaric
acid, adipic acid, dimethyl esters of the acids mentioned just
above, sebacic acid, phthalic anhydride, tetrachlorophthalic
anhydride, dimethyl. terephthalate and the like. It is also
possible to use polyesters which can be obtained by polymerizing
25 c¢yclic ester lactones, such as caprolactone, in the presence
of a polyol. _
The solvent-free two-component curable resin comprising
said isocyanate component (A) and said polyamine and/or polyol
. CGomponent (B) according to the present invention may further
30 contain a third component. For example, where necessary, the
cohventionalplaéticizer,flamerefardant,filler,stabilizer,
coloringagentandotherauxiliaryagentSCanbeem@loyed This
third component can be dlrectly'added to said component (A) or
component (B).

35 In the practice of the present invention, said



said reticulate or bar-like material by the two-conpopeptcergdrddopyon- m xi ng
spray coating technique. This spray coating may be applied to one side or
both sides of the reticulate 5 material and the bar-like material taken the
formof a sheet. The nmenbranous organic resin nentioned above is
constructed by the follow ng nethod; ejecting the twd. conponents of said
t wo- conponent curable resin,. for exanple said isocyanate conponent (A)
and sai d. pol yam ne and/ or poI yol conponent (B), 10 by collision-m xing
spray coating Sccé]d’fwtqtﬁéeﬁntyechoapnaan’ercurdﬂale ardsfirafitsesptrh9-605£88 on

reaction has waqgr %&Qduggtgogg b&XL e0f e Whi cles are still in
suspensi on, a%%l sal d.conponent s t% sat{'%rret |b3ﬁl tzli]feeh:or-cglg? PeRe

material in a shee PP ARE HRTDNCAG HEBICkE It isR. THels SPepanac®Eting

conponent 15 {RAY krdapmidegotgamhaestdd/ar paly oideenpenent f@ﬂiéﬂlﬁét@e

retained i@ Ihﬁﬂtb&hé@réﬁ&%ﬁé’%a%pﬁh'kﬁ%é@%fim%rk%t ugg%ughe Ifl Gonponent
g a :

col |'i si on- mxlT?‘g spray coat i ng is prefera %/1 Carrie
hi gh- pressure 2t CLBRNES| T ithigp QOBW@POSfysI%monmrﬁhEed by

hi gh- pressur ethﬂofgbhqmrmtmeuhdda@jhdﬁmwghesmhayebmﬁﬂéh%% ahoye 1S
not parti cul atly-esmbeActededilnid naldges. B%W”Qﬁgéggéglggg%y%tg \

proportional -delivery devices as
H 3500, GusnefOFRPeEHt . fééosahq%dwﬂd»r@@uwechnﬁé@y Halgedt cytusorReconqBonent

EI gﬂ 25 pressby ecelkl i sdemy-mil xing spaeki Béaﬁ/_bl‘i’@'htéiﬁm&%e EHr%‘p&; @Fﬂ%’nn as t he
i gh-pressure i ng _spray qun_havjn ani ca
sel f-cl eani ngt¢'%\gc gﬁ}; %g}s Hg(fﬁg éﬁg téﬁﬁ"hag@%‘i‘%“reﬁﬂ‘?dst)? 'S@Re7- 400
gun", etc. cafx bRntetitiiienéhe Parthélﬁ@r@‘e ﬁ:ntlhelapsayp@wu@qwa@@eglwgth an
air cleaning saBﬂﬂ rfﬁﬁ@ﬁﬂie‘ﬂﬂs Goa§§1dQé1Eic1(1LéteSé)z pELOPELL &f Gjn%a&cﬁ?l b(eA)

i

nmentioned. . lg he g}l ng ratio sai d i Socyanate co
and sai d pol yam he an 17Ot por §8t g&‘r‘p‘o‘h’é‘?ltth@E) The iegayearenconppnensdf the
am no and:Shydfxyandyrsedss PlOtiysialllde eodponepd 1 ¢@) ctdmﬁdiférﬂtsquamagg gLoup-in

sai d conponentet{zA)nds 1n351 ﬁ@ﬁef@plhyaé./&e atp?)ﬂ ét%n pr ef errecd is 1/0.9 to
1/1. outside 20 Decenber 14 this.range, "t he curi nge“rl‘%earcai U35 *dobRe not
proceed to a R ERRNES ollision-mixing spray coating is preferably

carried out using a high-pressure two- —~component collision—
mixing spray system.

20 The high-pressure two-component collision-mixing
sprayer mentioned above is not particularly restricted but
includes, among others, such proportional-delivery devices as
Gusmer {(U.S.) H-2000, Gusmer (U.8.) H-3500, Gusmer (U.S5.)
FF-1600, and Toho Machinery Industry'e 2-component high-

25 pressure delivery mixing machine Model HF-100. Furthermore,
as the high-pressure two-component mixing spray gun having a
mechanical self-cleaning function, Gusmer (0.3.) “GX-7 gun”,
Gusmer (U.S.) “GX-7-400 gun”, etc. can be mentioned.
Furthermore, as the spray gun equipped with an air cleaning

30 mechanism,Glass~Craft(U S.) “Propeller Gun” can be mentioned.

"Regarding the mixing ratio of said isocyanate component
(A} and said polyamine and/or polyol component (B), the
equivalent ratio of the amino and hydroxyl groups in said
compenent (B) to the isocyanate group-in said component (d) is

35 preferably 1/0.7 to 1/1. 5, preferred is 1/0.9 to 1/1. Outside



extent and, because of this 'and other reasons, the phypkedhber@ooperties of
t he menbranous organic resin tend to be adversely affected. 5. In the
present invention, the solvent-free two-conponent curable resinis
preferably such that when applied by said two-conponent collision-mXxing
spray coating technique, it give a tack-fiuee tine, i. e. time to drying to
the extent not Ileaving a fingerprint, of hot nore than 3 mnutes. If this
10 tack-free tine is longer than 3 mnutes, it may becone difficult to

appl y trd1e r efj |tdsmsaremﬁe, bheduﬂieagrraégétiadm HBed rﬁlteﬁiroéQécﬁ”to I BEES; 1er|1]t
cases, dependi e t us substance, in

tack-free ti nee&?:g%grtg gr a%]g(ggétg? (It)frr{t}?le d(’)rc{];g\,e ESFSERanpFRe Mikvmical
reticul ate or PEEPSFERES Rt ERe ey anous; Q@Eﬁfim pesiititend to tevedvéhely

surface of ataﬁéastedne ki nd of substrate sel ected from anmong concrete,
curable resin is applied over

nortar andsrock,
the material to fa ?lﬂé%t ?%lsg?encf??ﬁ %8%52’1%%0 ¥ i i afe bt wermrenent
subst ance, thEYFaRkef Feein ke Hfﬁﬁﬁ@%bwhnchammen haywp Pl bys ecaRr0S,

nore prefer abtyoﬂobmﬁmi@nﬁ ftajulli()sl&ﬁﬁiaﬁdci of EpILyep ' Fpts of view
This tack-fre Y B %7 Qé{?ﬁxg{; @%%}ﬁlgs and &rmunt

ﬁ LLne ecLQatrolled %/‘ adj us
of the compoufd for sal conponent *¢ B) +WFtQR34£¥&ﬁﬁtt6f Beyj ek ety got
conponent  sutBREENG Pirgstoiingr,. dfonoterarpl ehah h® hipolcds.eertipgs gan 25

be reducemb by:sekectéd@inend YaREE the present
i nventi on, th@0 SI n xed IIClr("qe ?nt&%?llfﬁ%g?gggp&%% % )§8Y‘%8f1§1f1&H Bngl e
of 45' to 90' ﬁer%{ﬁ te g QéFdl%E?|@ﬂ%ﬁ1@10|1nbarslie:eltefnfan1er| al .

If the resin 'Eféﬁmcb@se amistels  t hiepmﬁengabnathaneﬁcﬂlgheﬁé ot Itgﬁ,smgﬁggagggs t he
resul ting 305&%%@5@U§nm%1aﬂﬁ§*tm gg}t?.el%e e t‘Lﬁ %%5&??93’.%5%8 in

preferred an e of coII|5|on s 75
using said hi Rressufer ?W%Uﬁéﬁtac@%@mmmﬁpﬂ@ymsysfﬂm t he

col I i-si 0A5 nidd rig xedess uraesiitsiopr ebeceddy thet satrabe i 1P %@8 kind
Furt her nore, 61‘.’“@11@‘.5%&99&%31%@9@9%1; famoag{flﬁ%%g%&lei?r@?%e%aggtrock for

reticulate material and mXing s
instance and then, the curable resin is applied over the

material to fabricate said thick composite organic membranous
substance, the tack-free time is preferably not more than 20
20 sec_ond's, more preferably not more than 10 seconds, from
engineering points of view. This tack-free time can be
controlled by adjusting the species and amount of the compound
for said component (B) and the amount of said third component
such as the plasticizer. For ‘example, the tack-free time can
25 be reduced by selecting a polyamine for said component (B).

In the present invention, the resin mixed in the mixing
Spray gun is ejected at an angle of 45° to 90° against the surface
of said reticulate or bar-like material. If the resin collides
with the material at an angle of less than 45°, the resulting

30 meémbranous substance may not be homogeneous. The more
preferred angle of collision is 75° to 90°..

In the present invention, in using. said high-pressure
two-component collision-mixing spray system, the collision-
mixing pressure is preferably set at 6 to 15 MPa.

35 Furthermore, the distance between the bar-like or



at about several 10 cmto 1 in. In the present invent2®dacdrhsertdpoeckness of

the conposite organic nenbranous substance is not particularly restricted

but 5 can be judiciously selected according to the intended application

t hereof or the kind of reticulate or bar-like wmaterial used. As far as the
curable resin can be applied in a-sheetiorm said resin may be applied in
any desired thickness between 0.5 nmand 10 mm or even nore, for instance,
on the 10 reticulate or bar-like material. As the reticulate or wire-Ilike

mat eri al and neltd cudska mateerialt egtiaties mdsiaboysray Ban iéﬂﬁi‘éﬁ%%%bg& ihe
resul ting comoggggtoggﬁgj:gl nf@bérgm@usl substance may generally greater
f the

than the thickness_o resin e r.ar%' formed over the reticulate or
wire-like 15 mat er faIthe pregent Hirclenddonef thd ¢ hickne senbtarecompssmld er

than 0. 5 mmrgbaidmreaibirbhb)&s@‘uﬂgiﬁd&”béﬁBQ%&E%&Q?E?.{@Eﬂ%&ed@%t
sufficient. it.e the resin consunption Will be too great
) n be ﬁ&g o lececec{3 C, ?i nE £
to be costwise acceptable. Therefore, t RE“PRFLRAES bretHetendsch nenbrane
i s pref erabl $PEOAERBIPR ARG EIRH o2 heh&iabdové rahijeuldre tde prmatikee of the
P ! . ! . . :
present invemdtenjabaidkd.et heUtak &us @hebanrhbke 1BLET Lal, pBY,he prefor med
to the objectiye ShaPe, %%.Ehre rr.enbrar}fus substance, for examplée a fat
sheet form a  curved Sh&&frorbly ThrRel tf tréRstbh desiopththdedness
curabl e 25 restviesmy0 e mhemdlilleom prspray-nons edf@n Siatadcd, mee waLeri al
to give 2 compostimis 4N mTRCaRGYE ST ANCG AYLAG Lhe, desired shape.
Uses for the rrenigiﬁfnj?gus subst ance are not part_ietélu \afrng/CP 8FFi 8fed- but the
machi ne coveV*5H fratgripd anditicokeginsaxs intaiorekanph eaboMeysthe
| ar ge- si zed Hehdkrmamu® B3R heulrebanctagotoeePl t & R rSaRRLTARAS
fabricated eaghddhamle MaQWgSASta EYSNLINEN Lhe %: t sjze is small. The
reticulate material ‘or a?-ﬁl 1&% niteriqgﬁ?attr%n. BSﬂe © BHENRSF BE EhRed in
posi tion to TOVEr M9 ranes desmef qvenbbie et iquiladuby ancerixEheikixi ng met hod
i s Inpt (e t mzajieaﬁ{ca)l.r esfri_t,llﬁé eill?tﬂcrmﬁs o@eﬂﬁ@di:é‘agiri)@ne%rﬁjl“rén@ ‘i@?gﬂaller
appl i cation, ¢ HRBY of 9rmeEX2AR! &, . Pec er_2004 16 bolt-nut fixation or
weld fixation 1o th oY ang?%ﬁgfyaofme me ranous'substance may not
be sufficient. If it -exceeds 10 mm, the resin consumption will
be too great to be costwise acceptable. Therefore, the
thickness of the resin memnbrane is preferably controlled within
20 the above range.
In the practice of the present invention, said reticulate
or bar-like material may be preformed to the objective shape
of the membranous substance, for example a flat sheet form, a
curved sheet form or a three-dimensional form, and the curable
25 resinmay be then directly spray-coated on such formed material
to give a composite organic membranous substance having the
desired shape. Uses for the membranous substance are not
particularly restricted but the machine cover and duct can be
mentioned as typical examples. Thus, large-sized membranous
30 substances of complicated shapes can be fabricated easily at
low cost even when the lot size is small.
The reticulate material or bar-like material mentioned
above may be fixed in position to cover the surface of a substrate
in advance. The fixing method is not particularly restricted
35 but, depending on the intended application, may for example be



conposite organi ¢ menbranous substance rigidly securezb becdrhtger 280dbstrat e
surface can be fabricated. The substrate surface is not particularly
restricted but nmay for exanple be the surface 5 of at |east one nenber
sel ected from anong concrete, nortar and rock. The functions expected of
t he menbranous substance are not particul@rly restricted but includes
corrosion inhibition, water-proofing, reinforcenent, prevention of
slide-down , etc., of various structures such as'concrete or nortar

bui I di ngs, 10Pebhehet L ihrtiicnp o iedd f£dxahdont hein sthriuc tanresgefbatpr @sent
i nvention :c s tompbeitappigbadbl ﬂeﬁl@r&rﬁlﬁg&ghb@%%e'%ﬁﬂ %%cutred to the
wat er - proofin preventio cene prevention

col | apsi ng org% g‘g}ﬂfolsﬁg% \?acra}no}ﬁs ‘L‘;é Ccag{sec{ Tﬁ?ﬂqb%tﬁeﬁ‘??@c%ﬂ
such as the s@?¥ é@é:?rl@fllélfilﬂflsesﬁnﬂmf@ldsbml&qqoﬁds exath I dleet 1th sm&alce
facilities aobrg DEAES Sne Medbdi %@heéeea'ﬁ%{ Qﬁ!éh?g'&wcfescea r[&?}k{md f

corrosion-i nhll:(pé)%l 0Q.9 of .concrete whi ri ses xing said | c&P e or
bar-1ike rmateral" i A BosTtT oh°Hh eé(p&?ﬁﬁie‘? the pembeappue neiistancephaee,
spray- coat i ng*@thpasbivelnrly e‘eSZ®thBEidnrtphm®IUide£mtabkesﬁ.Gﬁ|1EthB:L%@bQ

reticul ate Ol’wdlﬂir-lﬁrl’o%flﬂ%t eFd AH r Dl L Wor SAIRANENL £ Scil sign-m xi ng

spr ay coatlnq)ftechnl gallown the resin to curet emad?B
thereby provide, > ovE §5|r8° BhEF eF BB (7§ sncre i@ Mo diard agy Bualdings,

menbr anod® s bsstcnede denps i s mpnsiaiidsr end adhaheserubeirbike % pRESEHA!
partially enmbgfded ibhessi [ ropect, on the .sewa sfem for
i nstance, the presé}rr‘])'?1 %ﬁv@%#%}ﬁcarg%q%crabg pi:g %hef SHEFE A &gg}giﬁﬁn
treatnent of "WELGRFGPLMALT vrRtereleal d?lfﬁﬁ%ktl@rn:caﬁdmfprﬁmestpan be

carr |hed out Wefwemrtrlgnaof eylilagsinglowelhaat-ayih anﬂ 935:16@& ‘ff%E%srTﬁ eri f‘l
on the inner npipe, or an ass bars-1ike nateria
af fixed in pgflgfl }ya%,lq % dW&Lk ng?%& tﬂ?} Fﬁﬁgg‘ﬁﬁ%gf ohpisenemze st o t he
i nner waltf ofPoPRs, dﬁ‘ﬁiin‘;ﬁﬁ‘n%ea%tﬁ%&ﬁﬂlylﬁﬂ}llsa:u@sr,esmnngBythérs t echni que,

the conposite organi eypiedbrafousesRsh#a8q9f 15hg LOVERLI P& can be
securely att%(ég}gg §§nto tl}(i\ 1goncr&te surfacé even when water exists on the
concrete 20 7S PAcECNGF PR L T S TSRS Lheln@ricichn be

consunwated'Fﬁt1CUlate ‘or bar-like material in position on a concrete

surface in the first place, spréy—coating the solvent-free

20 two—component_turablé resin on said reticulate or bar-like
material by the two-component collision-mixing spray coating
technique, and allowing the resin to cure them and to thereby
provide, over said concrete surface, a composite organic
membranous substance comprising said reticulate or bar-like

25 material partially embgdded therein. In a repair project on
thé sewage system, for instance, the present invention can be
applied to the anticorrosive treatment of the inner wall of the
drainpipe or conduit. This can be carried out by fixing a
cylindric&lorhemicylindricalreticulatenmterialontheinner

30 wall of the drainpipe or an assembly of bars-like material
affixed in parallel to a frame preformed in the shape
complementary to the inner wall of the drainpipe and applylng
said resin. By this technique, the composite organic
membranous substance of the-invention can be securely attached

35 to the concrete surface even when water exists on the concrete



quite a brief period of tinme. In the nmethod of the ink@eBecanbertd®84conposite
organi ¢ menbranous substance is fixed to a substrate such as concrete 5
and the like material as an integral unit via the reticulate or bar-1ike
material rigidly secured to the substrate surface. Therefore, even in the
presence of water, the adverse results ditie to a reduction in the adhesion
between the resin and the concrete- surface can be prevented and a
covering, 10 corrosion-proofing, water-proofing or reinforcing work not
entai l i ng def @¢¥5skiciidd Bhestepylt svkdt ithy woedd Ay, betconoamatesl in

consummat ed expetk entdni e od shoktmperi od of tine without being
i nfl uenced by the rf.ace nat er, g% Eg!asture of concrete structures and
t

other factors- Furtheriir SSt8eqe e ROU 4P o theh Eqppsiteoprpanie

sol vent - f r ee-NIENFRIIBy Subhtpace simdiplesktofprsuliataitdes sochummroheabtd and

envi ronnest el pes kel iﬂ@(@@ii@l‘a&%ﬁ&h&\éb‘%glaéngéqylea tﬁ{eo}’cjqugui‘ate
t echnol ogy by f’\/ﬂ'a?:h-ﬁ)éer}n Itgeéﬂle-m zed%j;éenbranous subst ances o

conpl i cat ed shape cah D& FAHricdal ta EhySeFuzed) tay thsstubNbraoy erraget hi s
t echnol ogy, Hihgt-adfigaiei t gvenvion ithg, presenosiahwateef i fige AWt sePEa9E] Y,
reinforcing antk ®oher rebihel foNor ks ca 85 1 xpedient Ly and in
short periods__of ti rrgevm'thout bei ng :arc]i Ieagﬁée%gg@g%ie&segrrfegég ﬁéije&%r 25

moi sture of CEHSTHETE SPFrOBFEr s8N dng RENentakamcs a cpyerhagmore, the net hod

of the piesemorinesdnni-pnob$ingpnpated+prIoEisaf @ @chfgbtbiagdyepyisanment.
30 EXAMPLES .f i ({iustrate the present .invention in
further det aie;EI%\%ltl%(lglE?ﬂd%%tﬁgl(n%%E 15si(:lost)i:e‘:n:osf’ ?‘ﬂ%ff%n?%i?“ﬁﬁﬁﬁl-ecqn 35 As
the sol vent - PRSI Ashbagpedentabl andddi a sher2(pdecehbErt iR difout

s ol ve)nt -fr ee?}efiﬁ@pﬂﬁe_lhherﬂﬁéd/Wyeahéeﬂﬂéd@h%%}_ogg hm%ftﬁlﬂ% G AR

al nt conpri L.socyanat e onent and a polyam ne conponent

(B) was used?%ksﬂg%:ﬁ'gegp?%%e?r&edr %@OEBWMhW%%i SAPRExFRY rgfheder

(Gusmer ) Has ofiskle imyention is a solvent-free technology, there is no risk
for hazards to human health and environment.

-'Thé present invention, constituted as above, provides a

technology by which even large-sized membranous substances of

20 complicated shape can be fébricated easily at low cost.
Moreover, by this technology, high~quaiity covering,
corrosion-proofing, water-proofing, reinforcing and other
field works can be carried out expediently and in short periods
of time without being influenced by the surface water or

25 nmoisture of concrete structures and other factors.
Furthermore, the method of the present invention is
comparatively safe to health and environment.

30 ' ) EXAMPLES
' The following examples illustrate the present invention
in further detail without defining the scope of the invention.

Example 1

35 As the solvent-free two-component curable résin, a



5 collision-mxing ratio of conponent (A)/conponent (8) Daesmb&PR0oXi mately

1:1 by volunme and the NCO index, i.e. the ratio of amno groups in
conponent (B) to isocyanate groups, in conmponent (A), was about 1.05. As
the m xing spray gun, QGusner's GX-7 gun was used. - The materi al

tenperature was 555 C 10 for both conponests A and B and the delivery
pressure condition was 7 to 12 MPa . As the reticulate material, a
stainless steel nmesh screen having a nmesh size of 1 nmwas used. The

reticulate safeenalfuas 2-aithpohent 6 rghoMh AOHs « i 19 i SRIAY- Gun
being held gt.8,di %Qﬂgp gg) out 30 cmfrom'the reticulate material is

and the resin- gg?l very direct | on bt 1Y KEGEYAPAFPgRPMBAGERE W"t Rrd e
surface of tRelyaPibal cewerenrany i) woe wiede ohsthiee smidied,ate twateri al

was spray- coabegondhe &@13@:1@@&5—1&&1%;6 s&ﬁ%?bg:' q@ugﬁgyrr‘g rx?ééd; rT?ﬁbr ane

was 2 to g3 gp gg grg:g}gfd smL i culate materi

appl i ed reS| A had bécome dry ]fadcll? §W°§egécéﬁbéc%fﬂl?%‘?en‘bo@i)l @S The
coat ed surf aBBPpPEsRRERly itlhba ¥ heneimadehhesNCo piatdesr, Nicel raspendiipg to
the meshes 0bfthwiketd il e.mmio%r;ﬂo%'entb%)t{?s £03¢L ydf¢ & 'u”“ous and

whol esonme w t hout eV|d ce of pi t reases dIS ontrn S 6f' cracks.
Al t hough t he‘t:?19 T rafé 3 Pg T‘t%“@oé?ééi(sﬁ@@f of the

reticul ate fﬁmmr'aﬂ GXtﬁ@ruel waas ukitt | @Hmn@téﬁiapﬂeﬁfaeiﬁﬁlf@%bg . sthe

deref t be
pul Led o1t heb'}"??‘.g?ﬂ‘f’?‘?;féﬁ?%‘? B 09 SRR B SEERE IR SSRURRS an

integral uni{3® Det Qi 6bsé’r§/5{‘?dfﬁt?’é?}€ﬂt@d“@h%¥laheanag¢umm Eabelhad
been nai nl y meskesedernthaving asiashmeibe aTel aRowhs LRed, ai 56820k L0k

inter SeCt I Or}naééﬁﬁq‘las %.%lﬁxml féve_l Pgu%\%égd I_rgﬁjggiah?ﬁpgamﬁ Except that

the nmesh size of the reticulate mater Whiebnagm
respect i vel y1ekhatpt sHedaneeopt Bkt 80 smvmmother misculepeanedet 9al

fabri catis ccsrmnshé &e@ﬁgaaemlﬂgﬂpm&@@% 1gﬁq,%tl%@c@épt gg‘ﬂgtlﬁ a\f#;c{leesssw:?%ht he

pol yurea 5 nypbray thu% Eggn?gtyggléié(%aterialen%ne side of the

coat ed
reticulate material was spray-coated.
The thickness of the resulting polyurea resin membrane
was 2 to 3 mm on the coated side of the retlculate material.
20 Thé applied resin had become dry tack-free by 5 seconds after
coating.
' The coated surface presented with a fine unevenness
pattern corresponding to the meshes of the reticulate material
but the coat was continuous and wholesome without evidence of
25 pits, creases, discontinuities or cracks. Although the resin
' membrane was thus formed over the coated side of the reticulate
material, there was little penetration of the resin on the
reverse side of the reticulate material. The resin membrane
could not be pulled off the reticulate material, with the two
30 members forming an integral unit. Detailed observation
revealed that the mesh material had been mainly covered with
a resin membrane about the raised points of intersection
Fhéreof.

35 Examples 2 and 3



side of the reticulate material. The reverse side of 2hBecemiberibDat e
material was also forned with a resin nmenbrane having a thickness of 2 to
3 mMmmin both cases. In both cases, the coated side presented with a fine
10 unevenness pattern corresponding to the nmeshes but the resin nenbrane
was continuous and whol esone w t hout evidence of pits, creases,

di scontinuities or cracks. The resin covered not only the nesh nateri al
but also the reverse side thereof, with nost part of the nmaterial being

embedded in the regixeept ghae thelheSRNPDA bE ORI NBRAPLANOUS ;SYbgLance
cont ai ni ng a% rial core, Exanple 4 cept that the nesh size
of the nmesh materlea: \Agsﬂ?@ﬁg?;% '266?%9‘?01@%}'% ﬁgé&rg’ggﬁlb‘Fé‘bﬁEEi‘aﬁ’b?e 1
was ot her wi set M@Fet8grHdsef sEPRehed ho chalpobiatee arogwoisd teenbyanods

subst ance. ThendanoksessbetahbesPolndtLaHiRinRska%er +£0r 9B, yas, 4 to 6 mm
terjal. .The coated sided_{)resente wth a fine

on the cqat i f,..the
unevennesg pa _tr%rr%%e stIGY é’§5‘88‘a‘f’%@%5°ﬁ?~.§%%éstﬁ My OB ST GPRE €T ned
was conti nuddsieand ®hel esbheulktdomterialenc@hef rprésse CS BRSESE the

di scont i nui tiretielaeadte Oy o158 drldl A1 LAUY8G QALY e, coat ed
side of the raetthgukate rr%te I al %md dj d not cover thé reverse side
al t hough t he % &8ii H&d°%e r%eﬁol JHF 140 Rt $8SE/e reverse side fromthe

mesh. This is preslmebdyh bererse tisi nomtdie steshpseuente§ORGE a thigd ront s
of the regi NuaBREAhBSs Pt O [RE I %rms_izn?'hgg I G WL hgﬁ% gﬁ%‘%leosrg_er{ ating
an r

into a unit. @eretlculate,rraterla, e resin ne
integrated SRUCEBNF FATotOM T ahddalepoagchl iy ev Ddendd¢ off 185 s,

observation reeeabsd dilsabntheuiessssoreeackad baen-d®inbyvePgsenar, 2004
20 covered wifh ' r ug, the raised, points of intersection
t her eof . Exanpl eﬁ%grgﬁéggg%ggtfﬁgfe afl%g) IFkrrééhres"’iezr Cof LR edEe i aY 1 Wa & sttanged
to 3 nmm andPfhE PhHCKR® retanipd dfeinige erbeddedasnathestedin € 2@iveeaonds,

the proceslur ecmbpofxiodd g ah MA SuediIonwhse s:eReahed tShtaining a mesh

material as a core.

Example 4
Except that the mesh size of the mesh material was changed
20 to 10 mi, the procedure of Example 1 was otherwise repeated to
fabricate a composite orgahic membranous substance. The
thickness of the polyurea resin layer formed was 4 to 6 mm on
the coated side of the material.
The coated side presented with a fine unevenness pattern
. 25 corresponding to the meshes but the membrane formed was
continuous and wholesome without e‘v-idence of pits, creases,
discontinuities or cracks. However, the resin enshrouded only
the coated side of the reticulate material and did not cover
the reverse side although the resin had emerged locally onto
30 the reverse side from the mesh. This is presumably because
since the meshes were coarse, the fronts of the resin emerging
out on the reverse side cured without conglomerating into a unit.
The reticulate material and the resin membrane were integrated
and could not be separated from each other. Detailed
35 observation revealed that the mesh screen had been mainly



fabricate a conposite organic nenbranous substance. TheDeeahissd 2804e
presented with a fine three-dinensional 10 surface corresponding to the
meshes but the resin nenbrane was continuous and whol esone w t hout

evi dence of pits, creases, discontinuities or cracks. The resin covered up
not only the coated side but also the rewerse side so that nost part of
the reticulate material was integrally enbedded in the resin 15 nenbrane.
Exanple 6 . Except that the polyam ne for conponent (B) was partially

repl aced wit Fcavepeidy eli thoaadprsh ibebtaek-ds@er tHE rfi sie poYsEeM, £20 to
120 seconds,f%ggyéﬁgggbhfEﬁgrg$@jconponent curabl e pol yur et hane/ pol yur ea
resin was prepared using the sane isocyanate conponent (A) in otherw se
the sane manner as in Exanple |., Then, using a reticulate material having
a nmesh size ExfamPlemS a conposite organi ¢ nmenbranous substance was

fabricate 25 1in r in _Exappl.e 1. . The coat ed_ side
presentedgmﬁth a fF%geéﬁgggﬁﬁggglgg tErne 8 rIg%ﬂﬁﬁﬁFﬁ@itfﬁﬁﬁ@aﬁﬁ§ﬁe%°but
t he menbrane 3 BFnéBdwhBe BamkT Atrmist vl afhdlhes ewsini wheubdgusdences afo pit s,
creases, di secohdByitheproiceeiaeksr HRWPRS 1 A8 O™ MGV e, P04 Y § he 30
coat ed si de %bgtﬂgaﬁgtécg&g c()asrraet eori al_.and (rzln'h)d not cover the "reverse side
al t hough theresin had errer%edltr ocHI I n T PRENOREvErREtaRER: This is

probably because tHee gmitiesdsideipresariteg wiibhbe fdagoshted-dimensidddici ent:

amount {90 COXGELAEE dAMRIRBnaIG! 86 TheTRESKEL Il Bhe LS (gl DG LS, Tesi
menbrane were 35.inte ralé@{cgl: ned and coul d not be separated Trom &dch
other 20 Dec&Rbet"20%2 X iFEMOBENPRET GHIAeDEal @ Rk, tdreanesh

screen had bdéaconaimhit ooy enredrackh. a TesresiBbS e @RYPUhot Nen T\RIER
points of igag df e : 7. Except, that the pol yam ne for
conponent (B% %%:F;rﬁglhpyé?%epﬁh%ce @%%ﬁ Sal%)c()ﬁfl’o%h?% "E’CﬁtuE?PFt%fattg’t?k-free
tinme of the §§5tEMatD MEFEEedonds, 1ntegradhy - ¢reeddem-oonpgenents iaur abl e

pol yur ettanenemisiananas prepared using the sanme i socyanate

Example 6

Except that the polyamine for component (B} was partially

replaced with a polyol to adjust the tack-free time of the system
20 to 120 seconds, a solvent-free two-component curable

polyurethane/polyurea resin was prepared using the same

isocyanate component (A) in otherwise the same manner as in

Example 1. Then, using a reticulate material having amesh size

of 3 mm, a composite organic membranous substance was fabricated
25 in the same manner as in Example 1.

The coated side presented with a fine unevenness pattern
corresponding to the meshes but the membrane formed was
continuous and wholesome without evidence of pits, creases,
discontinuities or cracks. However, the resin covered only the

30 coatéd side-of the reticulate material and did not cover the
reverse side although the resin had emerged locally onto the
reverse side. This is probablybecause the applied resin failed
to be deposited in a sufficient amount to cover the reverse
surface. The reticulate material and the rési’n menbrane were

35 integrally joined and could not be separated from each other.



10 conponent (A) in otherw se the sanme manner as in BExabpptember 20b&n, using
a material having a nesh size of 3 nm a conposite organic nenbranous
substance was fabricated in the sane manner as in- Exanple 1. The coated
side presented with a fine unevenness pattern 15 corresponding to the
meshes but the nmenbrane fornmed was contkgmuous and whol esone wi t hout

evi dence of pits, creases, discontinuities or cracks. However, the resin
covered only the coated side of the reticulate material and did not cover

the reverse Deitdd 12kt bbughvéfﬂ@ﬂi esdPeddh Qﬂﬁftg%@zé Qn%%h' %-aLq BQS l%g
reverse S|de -mllgﬁ a bl.vy because since the tack-free tine ?rh
t

conposi tion was 1:on 1 Yhé :Eﬁﬁllpe‘ae%’é?‘hefadﬂ‘éﬂ theg r3d sgdpeeitled in a
sufficient aﬁuﬂptﬁésééi‘/wﬂtﬁ@#@/@rse surface- The reticulate materi al :
and the resin nenbrane-were integrally joined and could not be separated
from eachg ot gg ES Det ai |l ed observation reveal ed that the nesh screen had
been covere W h-a’resin menbrane about the raised poi nts of

i ntersection ther eBkceohpat dthievpo Examphe fdrIbrpaepic Khaﬁqatshpaml%j ze of

the materi al $26688 Wli®h CORAS n r sub tance
was fabricat %ﬂp E ot ﬁe @po%%:garre man%g?%a%il Egﬁxg% gl{%‘?he" Tt ed
side failed t8 % %s%?ﬁ'o Srh % 5& ﬁ“ﬁu56§er§§PnC°?}ﬁW%ﬁecumq he resin was
not appli ed Palypuséelsind aremiino Walse praparedi ﬁﬂiﬁ@etlm@tﬁrh@| 1s§@atdﬁte t he

desired £oNPEShHELOHEIR) gn?&%g?éq%%tggé %?anrﬁ%rrbrsa g§ nce coul d

not be provide It was consi ecause o eF eParge
mesh size foPSthe g p_terighhpxings megh sire pésy Wﬂvx&scnmpoappéloe:@amlica

sheet form tmetieansed istitlsabaceaiasi 8dbr ScLAWIMAEh¥es Erd L Snd: |42 %ﬂe
sol vent - freepf Wos £omponent pol yurethane resin used in Exanple 7,

anount of the tin catalyst was reduced to give a tack-free tine of 30

m nutes. This corrﬁ'a'ﬁ fPahedhed dpoPToat e d wighnatidmieatn feshngs & paesRrai ze of

3 mMmin ishe SarEedfditBing to the meshes but the membrane formed was
continuous and wholesome without evidence of pits, creases,
discontinuities or cracks. However, the resin covered only the
coated side of the reticulate material and did not cover the
reverse side although the resin had emerged locally onto the

20 reverse side. This is probablybecause since the tack-free time
of this composition was rather long, the applied resin failed
to be deposited in a sufficient amount to cover the reverse
surface. The reticulate material and the resin membréneﬁwere
integrally joined and could not be separated from each other.

.25 Detailed observation reyealed that the mesh screen had been
cotered with a resin membrane about the raised points of
interseqtion thereof.

Comparative Example 1
30 Except that the mesh size of fhe material was set to 15
mm, a composite ofganix:membranous substance was fabricated in
otherwise the same manner as 'in Example 1.
. ‘The coated side failed to present with a continuous resin
membrane, and the resin was not applied in a sheet form to the
35 reticulate material, so that the desired composite organic



.as in Exanple 1. The coated side failed to present w@ Beeernipart200dous resin
menbrane, and the resin was not applied in a sheet formto the reticulate
material, so that the desired conposite organic 15 net hbranous substance
coul d not be provided. That is probably because the tack-free tinme of the
resin was too long for the nesh size so22hat the resin was not applied in
a sheet formto the reticulate material. 20 Conparative Exanple 3 An epoxy
resin (Toughguard E top coat, N ppon Paint) was coated on a reticulate

mat eri al haviegbsapess sibstafce3comld e begokofideel.t i me wfs EBAsEasL-AgWAS

18 hours. Theneeahedastded ahlotbopl e epl Wdd oD L OUAYS ¢\ 25, Ierbr ane,

and the resi n \Ags not .z‘aéppl %ed in a sheet ) t

so that the &Bj REtIRRFIESHERT HeE Yy HAP PO heRBLaREuE suBBeahcomotidtet be
obt ai ned. 20rP&déenbete2f@e2B3ICLAIMS 1. A nethod of fabricating a conposite
organi ¢ genbranous substance conprising a nenbranous organic resin and 5 a
reticulate of, bar-ljke material, which conprises coating a solvent-free

t wo- conponent ®REREBFEYE EFHRNE & reticul ate or bar-like material in a sheet
form by two- corrponélmttlm)léd]siegit-{ﬂﬁéwgw%pbampsﬁahi: NGo1 Ae t A O WG 1 hel
resin to cur there arma nQusS organic.resin integra
with said rgtsiégu%gsagagllpl% ?5- ?%eamnqa‘%né:plgg%ﬁ%. th@#@ﬁﬁ’&& 4R or D o

O ai m 1 wher BP 8t ¥R S bPFERELEE delnsvnic Apohentesur Ablie cempositifolwonmny i ses

an i socyemat eoztaponcninatArianthad ipQ ¥ alksA6s B3 R Ay Ohe CARRANEN . B) -
3. The net hogsafﬁoﬁt.:gér{n}%tgl Claim7. or 2 wherein- the reticulate nateri al
has a nesh sSize of no 0 nore than 10 mnm 4. The method accor di ng to any

of Jainms | to 3 TiHerephedsddeofvihed fiocpre swntceiphnepbnetinabhe degsSipn has
membtrane, and the resin was not applied in a sheet form to the

reticulate material, so that the desired composite organic

15 membranous substance could not be provided. That is probably
because_the tack-free time of the resin was too long for the
mesh size so that the resin was not applied in'é sheet form to
the reticulate material.

20 Comparative Example 3
An epoxy resin (Toughguard E tdp coat, Nippon Paint) was
coated on a reticulate material having a mesh size of 3mm. The
tack-free time of the resin was 18 hours.
The coated side failed to present with a continuous
25 membrane, and the resin was not applied in a sheet form to the
' reticulate material, so that the objective composite drganic
membranous substance could not be obtained.



a tack-free tinme of not nore than 3 mnutes. 25 5. Theo metéagerazpoar ding to
any of Cllains 1 to 4 wherein the-nenbranous organic resin covers at |east
part of the reticulate or bar-like material, 30 6. The method according to
any of Clains | to 5 which conprises fixing-said reticulate or bar-1ike
material in position over a substrate sur3ace to be protected and, then,
formng said conposite organic nenbranous resin to cover said substrate
surface. 35 20 Decenber 2004 24 7. The nethod according to Caim6 wherein
the substrate surface is at | east one REAMI&S sel ected from anong concrete,
nortar and rock. 8. The nethod according to Caim?7 wherein the

sol vent-free two- coirpo‘rilﬁ P;‘g‘urable resin has a tack-free tine-of not nore
than 20 seconds. 9 PRoATaERBFUFAL RS arsowod g mrgnie 8' 10

wherein the mmbe’enpga@mbat@ldqescmpmaim al H@h SH AN 0egahiBTdsS nCakd | ed

out at 2 £0l bi $Eenclixt 80 PrEssll §dhfbdig a1l Ma by means of a
hi gh- pressure two-cqnponent cqol li'sion- m Xi ng type sprayer with a m xi ng
spray gun with a rré‘@Hé% CEPPIISeE. EPakhPAgaf GRLY PR TUSe lovoAamstomettf or

corrosi on-i nhiabablenceficoncaetet ol e ANMPaISESKE ind ¥k AT 8hi SW RS OF
bar-1ike mategial S negr.ete surface and co

sol vent-free t\/vob%:(rjlt‘p(gn(%a(;nn!tl cu(r}pcbI%é)(i(rié:%lon Vert8di gPrayi Eﬂ?%%'égg'ora’}ﬁjar-l i ke
20 material Byt ?W%o‘?ﬁﬁ)rﬁﬁl%dﬂ i%irén- mi xi ng spray coating, and allowi ng

the resi1o t candreo antrichbyt Feraby lﬁélﬁlﬁ&alﬁy@é SRYethiCOREESHE AHEL ACE v .
conposite th’s%{d [ &NQuUs or ani e5| n con‘g ising at |east”part of said
mat eri al . corrp05| & orﬁ'é:n ﬁeWﬁFﬁﬁb *substance fabricated

2. The method according to Claim 1
wherein the solvent-free . two-component curable resin
15 comprises an isocyanate component (A) and a polyamine and/or
polyol component (B}.

3. The method according to Claim 1 or 2

wherein the reticulate material has a mesh size of not
20 more than 10 mm.

4. The method according to any of Claims 1 to 3
wherein the solvent-free two~component curable resin has
a tack-free time of not more than 3 minutes.
25
5. The method aécording to any of Claims 1 to 4
wherein the membranous organic resin covers at least part
of the reticulate or bar-like material.

30 6. The method according to any of Claims 1 to 5
which comprises fixing said reticulate or bar-like
‘material in position over a substrate surface to be protected
and, then, forming said composite organic membranous resin to
cover said subsfraté surface.
35



by the nethod according to Caiml. METHOD OF FABRI ZADENENFerQOMPOSI TE

ORGANI C MEMBRANQUS SUBSTANCE ABSTRACT The present invention has for its
object to provide a novel nethod of fabricating a conposite organic
menbr anous substance using a reticulate or bar-like material and a
solvent-free two-conponent type curable ggsin and a nmethod of preventing
corrosion of concrete substrates w thout causing defects such as
blistering, swelling and exfoliation even when the concrete surface is

noi st and can be carm.i ethé hweughd i ficdosdid REd1gd, @ time. The present

I nvention rel ates to.a, rreth d of faﬁgl catln a conposite organic
menbr anous subst anca’ Conpri sing® aﬂb’%&a‘iﬁ g‘éma@ A&gShk gne member

reticul ate orsgctiadd rant émpag comprehecomprisesarcbatddlg said reticul ate
or bar-llke material with a solvent-free two-conponent curable resin in a

| ayer by - conpogent, .col on-m xin ray coating, and allow ng the
resin mentS)rane to cgr’e P “Eeosh ¥ ‘%&gpté’n CladBgral nenbranous organic

resin and to a. conpogiei:n dxlgamcclvmmfﬂmustml@sﬁn@m@nebbarmi)é erdyisai d

ﬁEtth- has a tack~free time. of not more than 20 seconds.

9.  The method according to any of Claims 1 to 8
10 wherein the two-component collision-mixing type spray
coating is carried out at a collision-mixing pressure of 6 to
15 MPa by means of a high-pressure two-component collision-—
mixing type sprayer with a mixing spray gun with a mechanical
self-cleaning function.
i5 ]
10. A method for corrosien-inhibition of concrete
which comprises fixing a reticulate or bar-like material
in position on a concrete surface and coating a solvent-free
two-component curable resin over said reticulate or bar-like
20 material by two-component collision-mixing spray coating, and
- allowing the resin to cure and
‘to thereby form, over said concrete surface, a-composite thick
membranous organic resin comprising at least part of said
material.
25
11. A composite organic membranous substance fabricated
by the method according to Claim 1.





